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(54) WIRING BOARD WITH SOLDER BUMP, ITS MANUFACTURING METHOD. AND FLATTENING TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wiring board with a solder 
bump for reducing coplanarity of the solder bump and at the same time 
for simplifying the measurement of coplanarity, its manufacturing 
method, and a flattening tool. 

SOLUTION: The solder eutectic paste of 36Pb-64Sn is printed on an 
already plated pad 17 of a wiring board 3 so that a pad 17 is covered 
entirely using a metal mask, thus forming a paste layer 21 . Then, a 
flattening tool 23 is set onto the wiring board 3 so that a plurality of 
paste layers 21 can be collectively covered. Then, while the flattening 
tool 23 is placed on the wiring board 3, the wiring board 3 is arranged in 
a reflow oven, the reflow oven is heated to a temperature higher than 
the melting point of solder by 10-40° 0, for example 200° 0, before 
cooling, thus completing the wiring board 3 with a solder bump 1 whose 
top part is flat. 
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{c*fia©#att^**«-r Sii^'S^i^c <. j: o -r hz 5 5 

i»i'3fr»ji-r2.£>SB«Ct>©-C. ■e©«i^<kL/-C. {« 

[0058] g»^9©i%i«t?tt. ^ffi{t?&:R«. mm 

«*«©=EEi^f{crj:^©-C, ^tiffl>'<>7'©Ilgp(ciJ: 

[0059] 1 o(D^mxa. ^mti^Mom^ 
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[0060] J^CC. — ffitC^^CDi^'T^SCD^'Slffl^ 
[006 1 ] 

[0062]!^. C C . mSlHlK^ r^'JI^^OiS 

X^-<^o SI (a) tC7FTJ:^^c. :*:^^S^?9(D4^Ba>'^' 

mm 1 mnKD^JiKOSfi-r^-So 
[0 0 6 3] (DCOia^S«3^i33g'r^it^K:tS, H 30 
1 (b) ^W<&U^m\^X9r.r^^^. BT:3 

[0064] ©ycOC. eSSffiS CDSaffi-C«. I9IBC 

C/*BaiOS#14^[aJ±$-lf-5>/c«?)«:. ift^mft?N i - P 40 
ji-y^ffC^-yXl^S umON i -Pm I 3 il^iSLVs M 
tC-^CD±^. fe^^A ':^=^^<i:or$^0. 1 Mm<D 
AuMlb^Bf&LX. N i -PHI SROfAuill 5 

[ 0 0 6 5 ] 1^. ±^L//c^ m^o^^m-^ 

mfL{t. r^il:7*y >hie®®X7^-:; 7*3 6 5J ;@ 50 
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^ • : X^a^ ; 1 9 8 9^?f#M) o 

®;jcjc. a2 (a) cc^«jtc7sr<t:^tc. eissks 

<D±tC. K 1 7^tt$:S^<f:^CCL'C. 3 6Pb- 
6 4SnCD¥BaitS--c-;^h (il^jKji8 3-C) g] 

l^Bf&-r^o f^. >'^•7 KS«4>ftl 5 0 /zm-C^O. 
y^;bv^i^(DgBPS«<*>2 0 0Mm. v:^^K/l«7 
0 Mm'C*>'S>o 

[0 06 6] ^iafk?&:P:2 3*. mSL<o-<-x 

hll2 l±^-SLrS^J:^tc. ffi^S«3±0c-fe-y 

hr^o ccD^m?feA2 3<b». m^iiitmimm^h 

lCCfc>/c^;^$^WT'5^S<*C0JiS!]gW2 3 a<h. ^ 

mmt2 3 acDMfflj«:i2g$n/ci^Diif$^wr^«ise 

2 3b<b*<i^. n^^ttJ^S^WL^TO^p ¥ffl{t 
r&*2 3CDDflgPjSB (Tffi) 2 3 ffffiCCW^^ 
ti. -e<O^ffia[«««Ix.«0. 1 /xm/mm-C*)5o 

[0 06 7 ] C(D«lS|J2 3b(DSS ^S2 

3 hli2 ICDiTStcS-r^J&^^^ffiJ&^cDP^FS 

(h = c?8A«5 0Mm) tcg:^$nrti 

[0 0 6 8 ] O^XCC. i3SSS3 «:¥S{brfe:i:2 3 
fflOit'^. ( CCDig^^^: 183 -C) cfc010-'40 ^CSC^ 

isje (mtf2oo-c) ccM»L/. ^o?t?&ai-r^o c 
^iei®s«3^^fi&L/co 

[0 06 9] 1^8. ^Ba>'0:?^10?^^$n/c«i««. m 
12mmx^l7. 5mmCD:^:&?&r. >'^'>:7T^(DS:^ 
Mnyjl^(02 1. 2mm'C*>'^3^Co ^Lr. ± 
aL/c:&ffitcJ:-:>rf#6nfc*B3>''«>:7'l CD¥«<b$n 
/cSSPOSS (^iflgpcDaS) 8 0- 1 4 0 Mm-C 
*o/c. ^fc. ^Ba>'^*>:/l^Dr3-5j<7:^Uf•-^ 7 
Mm'C«>D. mttSS^Or^. 0. 3 3 ( = 7/2 
1. 2) /Lt m/mmT^o/to 

[ 0 0 7 0 ] i^. fie*<D<i: ^cc. ^Ja<brfe:i:2 3 

Lrj:^^m^{t. ¥Ea/^•>^OrI-^^:^y7^-^«. 2 1 
am-C^O. mffiS^^f^rt^. 1. OMm/mmT* 

DfffllS|52 3 b^W-r^^fi{b?&:a2 3*. --<-XhS2 

i±©B^scD{4g^ciea-r^c<f:^j:D. ¥Ba<Di§^B$ 
(^mmcomm^^iyy'Kom^^-moxW'a^itr^ct 

[ 0 0 7 1 ] as/c. 4^ffl/N'>:/ 1 <om^(oiiLm.^mf)m 



(9) 

15 

t^. ^BBCD^B^CC 1 -DOWm 2 3 c CCcfc 0 ^S^tS tl 

[0 0 7 2] *$CC. ^ffi2 3 c{C<J:0— fSUr^fi^t*r 
DCCcfc-S/N'^ K 1 7<D]S$oati*KJRLr. ^ffi2 3 
c«::^cC^-:>/c]ia5*^»«$n-5 (02 (b) #M) . fi^ 10 

[0 07 3] HBl. :*IISfiflf(r«. ^ffl>'N*>:/l IfflOS 
;^gi2 1. 2mm^0 1 3MmgS(Oi5ligS3(DS 

7"-/tt±iffiOJ:^tC7 /i/mCC«!;i6nT*$0. E«Sffi 

[0 0 7 4] MtC. ^ia{brfe*2 3<DJWgP2 3b(D«$ 

^^;i^/ct:fr. ^eg^'O':/! cOiiF^^ffjgCDlg^^:^ 20 

:a2 3*fi&fflLri!f¥L//c±fEE«»«3*. HSfflSS 

»nl^S«7 0 5umi/j:0. #/^3 0--5 0/zm 

[0 0 7 5 ] CCDC g^CD/c»!>K:. S^ti^r^ 
3<h*S*a^*:5'fi/ciietc, COie^«K3(DtB^:&tc 

<3Dfc. lB«!S«3<i::/«;>hSffi^iC!>S^(Dytis?>K:, 

[ 0 0 7 6 ] 6£or . ±%^m^m(om^xm^\t. 

[0 0 7 7] ^Bg>'^'>:7^1<D^NF14^Lr«. CCD^^tj: 
7 cDftSJ: 0 < -r ^ <b ^^cCisac^ 50 
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[0078] ^£|isgt?9«. sm^\^:^x:^^m^<iy^<om 

[oo7 9]0^Lr. c<Dmm^-:^v^^m\^tds. 

ffloifc^.<i:o 1 0^-4 o^cm^^sccjjnisib. -?-<3!>a?fe 
ai-r^o cn^j:-pr. [a3;5^a^S4 (a) cc^fct^ 
^cBs^o¥Ba^^'>7•3 1 ^w-r^Ei®sffi3 3^i# 

So 

[0 08 0 ] (3);?:^. CCD^Bg>'^'>::^3 1 ^WT-SIB^ 

5F«5{CiRg-rSo 1^0. *ffl^O:/3 l<DiSS«. rTf& 
:S:3 5 0lMlgP3 5 acoai^ (Mxt^l. 0 5 mm) -ffi 
«iS«3 3<DJl^ (09x«l. 0 0mm) J tt^^oy 

S3£u/cti^Ba>'or>'3 1 cDiascciSDrwjii3 5 

bCDlg$XtilH3a53 5 atDgg? < . 

[008 1 ] ®yctc. BEffi:/UXSg3 7C[>::^r'>UX 
S5KJ>::^u;^±fi3 9*TK3-a-r. rT^u;^!! ; 5 k / 
cm^r^l^fAl^Mc^. *Ba>^^'>:7'3 IcDHSP^ffBE 

L/r^ffi<t-rSo 1^. :/u;5^±S3 9scrriS:g:3 5CD 

I!fla53 5 aifc. ^CD^ffig^O. IS/im/mmr* 

So 

[0 08 2] cntcJ:^. 04 (a) (C^TJc^k:, :/ 
u;^tirK:«. ^^(Dn-^^:^y7"^:?&i2 l ^tmr* 
i>/c4^Bg^^'>:/3 lOHSPj&si^UO-S^snr. 04 

(b) tcij^-rcfc^CC, : 1 0 ^m. # 

(4S$^DCD:3-3j<^:^';'r'^ - ; 0. 47/xm/mm 
<D^BB^N'>rr3 1 «:WrSiBH»ffi3 33&sf#<E»iifco 
i^. •7'UX?n/c^BB^^'>:7*3 l (D]lgpcDiSHCClS*ffl:^j: 

[0 08 3] CCDJ: ^ CC. ^HSfeWlOCctna. — B^Ea 
^SiSLr9e«fl:b/c18Sfc<D^BB>'Or7*3 ICDHas^tt 

K:Si9 5&5*>Sii^». J¥fftCj:i5iemS«3 33&SIMISP3 

5 aO^StCAj:6-:>r^a^i'cCSp "TSi. :7*UJ:^±« 
3 9 €:±7?tCKL/c«^tC. i2iSS«3 3 

[0 0 8 4] MW:. T?Sfl:3 5(D[!ngP3 5 aoai^^^ 
xS/ctt-C. 4^ffl>'^'>:7•3 lcDS$^a«cD]i5$0c^^ 
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[0 08 5] 0S5iBlliS«?«2CD®. 0. 0(DXg^S 
Wr^i5igS«3 3 TrS:ft3 SrtOCiRg-r^, lo 

^10 0 •;7^J^/:»<DS(I^'r«SL./ct^®r. ft2 2 0 -CiC 
»0lSL/c:/UX_bS3 9^TK^$-t^r. :/UXEE:5k 

9 ^ffl<DffiL«^^,J: 19 2 0 -6 0 'ClSC^fi^CCjjnl»S n 
Xl^^o 20 
[0 08 6] cncCcfcO. S4 (a) «:^"r<J:^tC. 7' 
U;^tSfCDBga&K(D*Ba>'0::>"3 1 OIlg|5:«^fflU-o^Sn 
MA (c) ^^"Tcfc^tc. ; 7 u 

m. m{i:g^SOCD=i-Ji<^:^yf'-<- ; 0. 3 3^m 
/mmCD^Bg^^'>:/3 1 =S:Wr^iBSSS3 3*«ff 

[0 0 8 7 ] r^. >'*^x$n/c*ffl>'^'>7•3 icDmSUo 

':/u;^±«39-c:/u;3^T'SCd:{cj;0. HSBJ&^^ar 
jao>>»7^0[)A6?^i:l^a®<D*Ba>'O:/3 1^— fsur 

[0 088] ^(ofcit>. mtmmm2 tmmtm^sk^m 
xfh'^<-rhcti)^x^^^ tfc. mm^^:yy'3 i^m 

mLX^U:::<LX^^itr^(DX. zfUX(fCj:^Jt'^t)(0 40 

r^ct^^x^^. 

[0 08 9] :$:mm0m. ^ffiWgtCcfc-:>r^ffl/0:7* 

(Dms^^w-mit-r^hcox^^. t^. mumMmi tm 

^BmiT^o 50 
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[oo9o]0-eur. co:)^m^-:^h^wmLfcm 
BBC[>iS*<i: 1 o-4o-cm>aS{cfln»u. 

/s>r^4 1 *Wr^iBSS«4 3 *^^o 
[009 1 ] O^^fC. C<D¥Ba^<>::^4 1 ^rWr-SffiS 
«ffi4 3 ^^C0S51?14 5 ^W^'S>X^^SS4 7 
_b«:t^U. S^saS«4 7(DTffiffllCDmJE^fiMU 
ffii^S«4 3(OX^®S^^fl^ EmS^4 3CD@ 

1 . Mi^m(^ict. ffl5 ; # 1 0 0 0. w-mm ; o. 2 m 

m/mmORffit^e<DWSfi€r. ISSSBt ; 1 2 0 r prntr 
HS^ifoo, TFfilg: 0. 2mm/0rm^1± 
T. ^Ba^o^4 icDiiSP*WgLr^m-r€>o r^. 

SKJl^lmmtCj^U. ^®Sfi4 7 3CP6 
1. OSmmOlSSi-C. Mmm^^ 5 I iTm^ it 

[0 09 2] cnwiiO. •7'u:^fr«:», Bgm^cDn- 
TT-'^i^Vf^-i : 3 0 MmCD^ffl>'^*>:7*4 1 CD}lg|5:0iWS 
Stir. n--^^:^yf*^ ; 10 Mm. #{iigS^^0 
V-f-r- ; 0. 4 7 um/mm<0^m^^>'y 
4 1 ^W*r^ffi^Sffi4 3 7&W6n/Co 

[0 09 3] CCDcfc^CC. :$^iSf«tC<J:n«. — S^Ba 
*^S^Ur^^tL/^:l^(D¥Ba^^'>:/4 1 OlSSP^- 

>'^*>:7•4 1 fSbT?fJ^f>5C(h;&^r#^o <:(Dfc 
Jb. mriB*ifeM2<!:PI<iAj:^«r^'r^<bifc^. # 

tc. mmmf^ttb KOT^mm^rn'mr^tci^x. m 

ffl/^•>:7•4 lCD^g$-Mia5CD^ag|SC0S^^:l&C^M'C 

[ 0 0 9 4 ] j^s. mmiy^t t r KS;. asioM* 

[0 09 5 ] *^^?!lr'«. ^ffl>'^'>^'^^r^i3^« 

6o sa. siriBiiJi«?!ii <big«)^csi5^(DSi?8«. ^mx\t 

mmtr^o 01 2tc^-rct^^c. 2t:||^MR::foC:f-S^ 
fi{b?&:i:6 1 ^SJKCDji$fJgpf*6 3 i-^OTaWJtC 

[0 09 6] fuiB^$IJgW6 3ti. ^S2 5mmftx:K 
112mmCDr;U^:^-te^S itM (*Ba>'^' 

>:?^cDllSP^¥ffi«:-r effi : 0 1 2 ( a ) (c*5C:f ^T* 
H) ^^ffiw^^nri^s. c<D¥®w^$n/cffi6 3 

a.(iat. ^:6C0S7^6*xf2mmCDiS^tC. S$25mm 
xfiO. 4mmXgi^S0. 2 5 mmC0?S6 3 b^^^tl^ 

rim^^tixi^^o 

[0 09 7 ] MiBffliase 5 m^me 3 b tc?s-oT^ 
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20 



m^mWiX. m\2 (c) vcn-<t^^^. «$(m*6 3 

[0 09 8} C<D?t6 3b«:Ki?)6n/cffliai6 5CD«0c 
tCj:D. 5«¥B6 3ai:0t>'r)!PK: (SOai 

m) 53|#fflriJO. «$aam6 3ii5^S^<bCD^pg 

(fiPi^^ffl>'^'>::^OiiJ?) ^5 0 Atm. ip-^O. 3mm 

(ffll^CDitS) -0. 2 5mm (jt^SI^) tC^S-T-S 
Cts&ir^^o 10 

[0099] *«feMcD¥a<kr&*6 1 \%. JiSOmt 6 
3 iKiSBe 5 i*«stJi*r$>^(Dr. mMiM^(oy}\^^ 

:/CDIia5^fflff r -Sffi 6 3 a ««(D^®T* ^ 

(11^03) ^xtc. ^iiFii^ootri^feB^g-r^o 20 

[0100] C(D^il«. :^SS0a<DJ:^te:. iimtt 
:<)5giH*C7)¥a{tr&* (^1 2#M) ^gB^-r^<b^t^. 
{r;U^:f-fe^ ^ ^1 3#M) ^^itU. 

[0 10 1] c<omm^xti\t. ^mmcD^mtihM: 

(Om^\t. Wm^ \ 0. 0 5 Mm/mm. SSf^B^; 3 
i^^BB-''^>:?'©='■^^'^:^ Vf^-^ ; 0. 2 Mm/mm 

$>'yfcf)K liMm<om^{t. O. l Oum/m 

0. 4 ^zm/mm-C$)0. ^CDS^3i7&^ffl^rr3-5^^^:^ 

[0102]!^. ±a5U/c^«^-C«. ^i$!JSmcD«^ 

Ci*>CD (l^;i«0. 3mm«±) <Dm^\t. SI 4K:^ 
Tcfc^K:. ^^SCtJ^ct^r, ^SiJgPtt? l<DH*TffiffliJ 40 

[0 10 3] coJi^^i, s^?&^-r^i£^^^*^^cCCiO 
[0104] ( 1 ) m^iit. mmmno:>mntox\t. 



(2) UiBUfifefWr^. yvv:f^v:fm^^*). S« 

[0 10 5] (3) ffiffi-r€»¥BQ<D«H<!:Ur{i. fflii 

Bai^^n^Pb-Sn^CD^^MW^K:. Au-Sn 

Au - S i ^^CD^fcfi&ffl-C^'^o 
[0106] ( 4 ) 5r K±--.CD¥8aW5^C[>«#:^rffii 

[0107] 

:^ y 7" ©SlS^tsa^b-r -2) c <k fc-e 3r s <!: i» ^ ^ 

[0 108] ^fc. it5SJS5--7CD^HJ<Di^^0ay^*>7•:S: 

[0109] j^tc^iSfjSHvt^iegL/rtf ^^egcD^gat© 

^jt^ss-i 1 cDi%Hjo^ifi{br&:a«. ttfifior 
>'>'>:7-cDiigp©¥ta^btcKS?a'r*^*^) «linix*t?*^r 

[ia®CD®*3^cClttHJ] 

[^ 1 ] mmm \ omm^^iyy^M'rhw.mm^^Th 

( a ) \t^<Dmm. ( b ) ti-E-O— aS^SfcAlL/T 
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co^m^<>y'(ojm^^9r;rwmm. (b) [tmMm2(<: 
^^':fiy:^'ik<omm^^>^<oBiK^^^'rmmm. (c ) 
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: ^-ri^HQ^ ^ ^ o 

[ail] mm^<>^»m(onmm^^^rmmm'Ch 

[012] ^ife«^5 CCi5t:t€>^ii{fcr&:i:^^L. 

( a ) «iEffiia. ( b ) «jsffis. ( c ) {tmmmvi> 

[ a 1 3 ] tt^m(o^mitmM^9jk u . ( a ) «jem 
m. (b) «jSMa. (c) ktmrnm-v^^o 

a. (b) {tmrnm-c^^. 
[a 1 5 ] fie^ajs^r^-rsieaar^^). 
[#-^<?:>iftig] 

1. 3 1. 4 1 •••¥BB>'N*>:/ 
3, 3 3, 4 3-ieSSfi 

1 7-y^•->^ K 

2 3.61 "W-miti^M: 

2 3a. 6 3. 7 1 -tmmt 

2 3b. 6 5. 7 3- 

3 5 "•Tr&^ 

3 7":7-u;:^$gg 

4 9 -mmm 
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(a) 

•1 ^17 




(b) 



23a 23 



/vv 



23b-;fip^[^^^^23b 




(b) 



(a) 




(c) 




me] 



V/7//\ V/7/A 



(13) 



nmW- 1 0- 1 3007 



-e>9 





[139} 



[010} 



Z3 C2 



Z3 



/<xrS 172 an 
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